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(57) Abstract : 

PROBLEM TO BE SOLVED: To stably supply a coned, ozonized gas by 
improving the structure of its electrode so that a spark discharge is not 
generated between the electrodes. 

SOLUTION: An ozonizing tube as a combination of a grounded electrode 2 
with the inner periphery lined with a dielectric layer 3 and a high-voltage 
electrode 4 coaxially arranged within the grounded electrode with a 
discharge gap 7 formed between it and the dielectric layer is incorporated 
in a casing 1 provided with a raw air inlet la and an ozonized gas outlet 
lb to constitute an ozonizer. A voltage is impressed from a high-frequency 
power source 5, the raw air supplied to the casing from the atmosphere 
side is ozonized by a silent discharge and discharged. In this case, a 
sparking preventive means is provided for the electrodes. 
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(71) #gl2J ^X\m^\D[¥Md\D\0\A[ U3H^SfiA|5|3 

D[2!tMB\M D[S!tA[d\^ aUHjl<M@l l&h O 

(72) 0IAIS3h6IMD|x| 

D\2^Md\A\ DmA[3\^ CfUfcHliMei m O.^II 

A\d\D[0\A^ UOI 
D[0\D[^d\ 

D[2\A\3\A\ D\2\A[3\^ CmtHI^Ql m O.^XI m3\D[^ 

MB\D[0\A^ UOI 
QB\^[A\^E\^ 

D[9:^A\3\A\ J\9\A\3\^ aUtfjlAlEII 1«} O.^XI ^3\D[^ 

A|5|:>^01A^ UOI 
(74) CHaiei 0|^^^. 2J^iij 

(54) Sxl 

g ^^S£| SX\^ ^^'^(1a)£f HH#^(1b)S S§^a[^ ?il 01 ^ ( 1 )Ilf ; 

SXI 2^(2). -yi^l SXI 2^(2)21 LH¥ SS^^^I ^2!X-||#(3) ^ ^0| S^(2)Ui01l g^^^^^ 

bHx|£|^ HS^^ S^(4)S Si^m^ Q.^ 2!^M(4. 2) A^OIOjjAH >^Eha 

^/ 

£ 12J (a)^ ^ ^^soi ^esife 

£ ISi (b)^ £ 1°l (a)2i 2^ §x|£l d A-AM (r^5.^ 

£ 2^ ei::?F9 s&^sj niBSioi lekvs ^msn a sop^ ^aa^ s^ai e^^^f ^ 

£011 AilMM £Alt[ £0. 

£ SB ej::>F@ a&2i hibs^^oi ^msm ^ soi:?^ o.smm^ :?f>^ 2^2^51 

Oil ^^oj ;^|Eg £Aleh 

E 4^ d^mB. ^^^S g^XI^^ SSah^ 2^ SxISI ^A|01I°| 

£ 5^ ^ma ^^Bs\ ^'^m ^^x\o[^ QB sa^a^^ 9.^ &xi£j u^ ^aioh^j e^ss. 

£ 6g :±:EFB ^^S2J ^^^S ^^XI6F^ £ UE 4^&M 5§,^oF^ 2g Sx|£] £ UB ^AjOljSj Eh 

£ 7B eSHHI £^ l^aasi B^m £A|6Ffe BSS. 

1 : 3\\0\^ 
1a : S:'! 
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g • 


a ^01 



msol ^8f^ a! n motsi mEHyi^ 

sxi^ ^^g. ^ o\st\o\ §4^ xHdi ai^ eoii 
ss?i6h:Hi Mgsa. 

£ 1^ (a)fe ^ ^^SOI ^g£J^ SxISJ &hS£Oia. £ (b)^ £ 1^ (a)^ 

Sx|£j <y A-AS ^Blf &^^£0|[:K £ 7^ ^^^^^ £A|o^^ B^SOID. 

Omi 01^ Sxl^ ^IOI^(I), SXI 2^(2). ^2x||S(^2x^| ^ 

£ie)(3). H^"^ ge(hollow) 21^(4) ^ I2^m4^ 2^(5)M Si^E^CK 3]|01^'(1)^ 

g::'! ^a^da) S S^fif HHe^(1b)M ^^^Q. S XI 2^{2)B ^HIBII^ ^^^^ X-il^ 

^Ol 112^^ S^(4)B SXI ^1^(2)LH01I «Hxl£II2 ^(7)011 OiahOI ^2x^lS(3)o 

£fe](5a)0| £l^(5)o^VE] ¥^(bushing: 8)M eSH 3il0!^(1)o^ ^S£]CH IQ^^ 

2^(4)011 s^ea. §xi a^(2)B t^^^^ §aioiM(6)oii ^sh xixish ^loi^d)^ g^¥oii 

H^^^Cf. MEilOlM AF0I2J S^^B m XlieiCwater jacket)^^ Ahg£jI2. g 

6H a^i gxi s^(2)s !^^^ai3i:7| ^iSH s^sa. nae^ a^(4)B sh(io)m 

SoH 2^(4)2J Ul¥ XH4^ §3(9) AhOIOilAl SP| ^££8 i^^^ 012 JH^ 

^011 SloH a^^EICK 21(11)2 2i¥^¥EH ^oH£! 9ilO|^(1)£] ^gj^(la)^ ^gJeh 

a. bH#^(1b)^¥EH S^Otl HH::'! ^^(12)^ HIO] ^M^AH 

9.^ SxIS Olge.^ ^aife SSXKHMIfe SXiaOi aiCK II^IIh4^ AC 1122^01 

Haef 5!^(4)3F 2X1 S!^(2) AhOIOll 9\D\m EIH . ¥^ ^^S0| Sxll AhOISi g^S! 2S(7)01IAH 

^aea. siv^veh xnznain a^^s ^^eh^ ^shx^ai 01(11)011 sjoH 9iioi^(i)o 

^ ^a5K)1 2a(7)LHM mgOl OH. 2^01 S:?IUIS| ^X^2^ ^l^m °loH 

^£1^ 2xf2j mmm s\m m^^o. s^if ^ioi^'(i)o^^Ei ^gecK 

j\^m^ axF£f gx^2^ seoii si^h 2^ ^mi^^^ ^mm saioii. s^si ^ 
5h:?^ ^. sxisi ai Lie^2!! ^AhoiH(NOx)2fsi mm sish aoiycK ^loi^d)^^ 

axi a^(2), ^ax^l#(3)os soixife lh¥ s rfiiiiai^ i^^^^f ^2 s^^^ xii^a^ na^ 
5!^(4)s sif6F^ ai bi^ihi §^^2 SXI a^3f Ul¥ s^^^ 

§ geijoj 2^ SxiMCfb 0H¥ ^CK oi5!S ^ai^MD CH^ ^2 

■ §oi6h>ti <^y\ ^^^o\D\ mmo\Q. m^\ki, ^x\\ a^ 

2j 2^2] 2^^2 ^01 &xi2f uim^^ [EH Ma :»H<yac:f. ^01 gxi a^sj lh 

§^ xHdl Al^go^ X||3[@ C|]¥^^ 2^ SxlOllAH, £ 1011 £Aie m ^01^ 

imm^, S^M A^0|0|| H^Tik^ AC £lg^2J Eiaa.^S 8kV^. SIS SI^ISJ 1.8 atm^S 



eeH :?i^^ §4^ xhbi ai^oii ^[chah. ^^^^^^ xiaisin. 3 fe£ 

fe£S 40gW §£S felHI m^\MB\^\ ?I8H Sm^l 2^ SblUIS| 2^ ^^^B^l 
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a ^ 9JiD\ [Qjgoii. s^s &^6^^ s^sf D\±m soismi ^aah^ii a^^ ^^^^ g^p^ 

:h^£Iii sick 

Oiltjai, Proceedings of the Eleventh Ozone World Congress, San Franc isco( 1993) , Vol. 1. S-4-20— S- 
4-30)01 SXISjCH 9JiOt. 3dHLK 2.'^B[0\\A-\ ^ 8kV2| EIB S^^OIIAH 

e ^\\^ ^ximfe 2^ oi^cK (I^^^A^, ^^m Moioii ch eib s&^e ej:'^m^ 3doi 
mo. 

£ 701! £Ai£ioi-ai^ sens] ^^^^Hi s^s Afoioii ^le^si El3^^^ol lokvs ssfe 

0\, 3£IS :±:M£im(creeping streamer):PF ^^X]\^ S^^^OII ^S^CK BdlS 2^ 
^Hj ^01 ^^?>to^ ^SmCt. m%'9\ 3^011^. MaiA|SbH(f lashover)^ SoHXI^ ±mB. ^^S0| ^ 
ax^ie^f HE^ 2^ AFOIOilAH ^£1 ^Sx^ie MeHAI^tHOil 2ieH j^<^^ 

o\ ma^a. £ 7oiiAHO| :n2^ s^(4)°i e¥ ez>o{iAH sjoH so] 

Xl^ e^^Sa S^H UEftHCK I22&^ 2^(4)^ 100%^ ^§£112. gXI S^{2)°J 

0%^ ^S^a. £ 7011 SAISia] U\2i ^0\. E:^\^ HB^' 2^(4)2J Ef^SJ 011X1 

^ ^^oii seaa. 

E^m u\m ^'2}mo\, e ^^9\ oi::i^Q ^^^oi ^^^^ caioii^ SEHAisti^:?} ^^^a^^ 5!S 
£sj iL^^ D[^9!i o^§5!el gol6^:>il ah^ sxim alga^^ 5ioia. 



^ ^^s^ ^^Efjoii oLf^s, 2^2} bHe^s si^a^^ no\^ii\\ ^ioi^lh 

oil §aaii, B^s si,^a^^ sxi 2^. ^oi szi s^si ss^^si ^ax^i# 

2e asa^lil £i¥^¥Ei 91101^0^ ^aH5! SL^Wtt\D\ ?i5H ^0| IlSg,^ S 

XI 2^ Afoioii n^Wc^ E'^m ei:?^a^fe s^a; &^:'i E^m afoioii ^^ma ^^sioi ^^^m^ 

^£iah:HI£, ^^Xl 122^^ B¥S| HI OIIXIM fii.^§[a. ^Ol HSg^ 2^21 B¥ 

2] S!§ OilXI^ SeiSi EIBS.^01 EEHOIISE ^^:?l B¥2| 0IIXI2I exHOil 

A1 s:>ii ^ED\ ^ms^y\ moi ¥^ ^^soi ^e^b &^^o^ ^t^5^fe ^^xiam 2E §xi:?h 

ohg^o^ sxf^^ 4. oi:>H ^z}c, 

^dlo^:>^l£. ^^:)| ^^xi 4-Bg ^^:?i sxi 51^21 :i)^^ B^a m^m^ Bdi 

a §e ^ois e^SAis ¥^ ^^201 >::Kb ^^s^^ ^^ah^ ^^xiam 2^ sxph b§ 

^e.ia^:Hi£. -^01 ^^xi 4^Bg 401 sxi s^£i oh^^ B¥^¥eh ^01 sxi 2^21 ^ ^^t.^^^ ^^^sj 

^ S2XIIS2I Bg¥M Sif&Cf. ^EXWm^ ^§¥^ Baia ^ojg £E§V e^SAI^ ¥^ 

^^301 ^EhB ^E^^ 5*e ^^xiam sxl:^^ bs^^s m^m 4^ 2i:>ii t^a. 

Ah;7| 2^ ^^^2foj 2^ ip^oii xjlS£l^ r^rEhB g^S2J ^^^g ^^X|a^^ 4Bg BI^F^ 22^2] E|B2^^ 
01 ^^^^ C[lj01l£ ^101^ MBHAI^WSiOl ^^-^ ^X\D\ B^m^l e^^^' 4^ . 

om s ^^se e ^^S2i fcj^i^^gf ^Aioiis oiiAim^ g¥e^ £Be g^^safo^ oim :?i^m^ ^loia. 
^ ^^S2i §xi2i Exw ^^fe ee^o^ £ 12] (a) (b)2^ e^a^c:^. 

£ 2fe Hs s:^i2j ::)h>^: g.^^^^ ^g^o^ sois! fe£ Ahoi2j ^y\m uehh^ ^^^21 /^imm 
£Ala^fe £Boiii, oi::)ioiiAH ^^^5^^011 g^a^ isoow^ ^san, ■y:'! nae^ 2^011 ei 

:?h£|^ Il^Eh4 AC E^9\ ElBS^^g 16kV^ ^§£101, ^ ^01 (g)(01ltj 0) , £ 1)^ I^h^^OICf. 

oim £ 2S ^^^a^^. ^^::?i gfs 2S ^oi(g)» imms dsam. '^^m sbh2| £^ § 

xl£f ^Ahm:HI 1.8 atm£^ ^SahB, 20g/Nm^2J 9.^ SOi^QK D\t!^ 2^^0\ 1.8 atm^^ 

¥EI S:?f£jB. 2^ fe£b 35g/Nm'oilAH SSfSa, &^:?l a ^0|(g):?h 0.5mm^ g^O^XIB. 2 
S 45gWo^ ^^:?l a SOI(g):?h 0.3mmS 01^ SOhXI^. 9.^ 

55g/Nm^^ CH^ e::?ft[a. 

^oi a ^oi(g):?^ g.^o^soii cadK sis s:?ilh2J ^x^2j oHai^ sxF2j oiiLixi2j mo\ 
Oil ::?iBmoi 2^2j ^ moH^ ^^sfs geioii 216H ge^2j :)H<ifi9 

D\?lt\0\ 2jxil@CK ^^0\ ^D\^m mdK UM^ZU ^A^0|£(N0J2i ^^^Sllil 

£^ iy U^^2!l ^AF0IH2| S&OII 21oH 2E2| oHBI^ 2^x||@a. 3 ^3, £^ fe£^ gl^^&O. 
^^:?l ^^^^oi 5 atmM ^lilf^^ EEH. £S2J §^ ^ oHBI SSOII SgSm. 2E2J ^^ 

D\ 2^ ^oioii 2^^a^^ ^12121 s^^oiiah si^sck 

£ 3S ^S^o^ ^0^2! ^£011 5^§^ ^^2j Qg AlIMM £A|a^fe £B0II1. Oi:?l 

OilAH o\j\^ so^oj EiBgv^B :?m?^0|I2(£fe 8, 12 * 16kVS ^§). iS SOIfe O.SmmS 

CI. 

01X11 £ zm s^smB, g^^^oi 1.8 atm^M^Ei e:^F§oii edbk ^. ^£H2i ^soiiAH ^01 

22,^21 E|B2^^M 8kV0il USAI^' [EH. £^ fe£^ §:)FaF01 3 atm 2xH2| g^^OIIAH 35gWoil £S 

E-^cK <^D\ <^^o\ CH^ g:>n^oii DdUH. ^oi ax^2| S2 ollL^xl:?^ ch^ ^^ofxiih 
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^XF2i anal mmo\ [di^oii. 2.^ ch^ k^o^&cf. ol:)^^ s^^j niasK^oi i2kv^ m 

§1 cm. 2^ 4 atm exH2J e^^^OIIAH 45g/Nm'^0ll SE^^t^Cf. 4 atmMa E^^OilAH. 

^^oma. 2iD[^ El 32^^01 @2 oiiuxisj ^'±m ^^^m^i mm i6kv 

mx\ (ffl. 2^ teSfe 5 atmSI feg S^OIIAHSE S:?h6m. £ 20ilAi£^ ^Mom 

55gWoilAH SlfSCf. J\± 2^^^ S^Sf £2^011 S^EI^ £ 1011 SAISICH mD\ M 

H(12)^ :?H^^oii 2j6H siaa. 

e^SJ n|B2.^e 16kV OI^^H^ ^§6hffl. ^^^^e SUf 5 atm A^O|£J ^§^,^^^^1, gBH 

SE 4^ ±mEL g.^^!a| ^^^g ^^X|6F^ Si^8^fe OlS Sx|2J MM0\\9\ BSSOICL E 5 

^ ^iumB ^^a£j ^^^e &^xi5i-^ 4-9e sss^fe oi& sxi^ om ^aiousi Eh^toia. 
£ 6B :^mB. ^^B9\ m^m ^^xim^ 5e ob ^Bm sirm^ ois sxisi se ^aiousi & 

9£0|DK 

01X11 £ 4M mmm nae^ a^(4)2j 21 ^^oj oiixi^ ^ym (chamfer )q sssi 

ROI >^EfB ^^22] ^^^e ^^X|6^£^ ZOmmH] IISE,^ 2^(4)011 0\mO\ 2mm^ £J :>1I 6^:?l 

mm. ^^^^ ^Q^. 2^ ^^^5^HJ ^^01 £ 4011 £A|£iCH 9JiX\°l , inS^^ 2^(4)2i if^^^Hj 

£ 42f £ 70il £A|£|01 §£1^ SSS dlHi^o^Mi. SgOl 13512^ 5!^(4)2| B^2\ gig 

OIIXIOII o|oH S^fif^a. 16kV2| AC 22101 £ 42| A^OIO^I ffH01l£. ¥S 

^^2^ mm6[X\ d^9.D^, M2IIAl£bHM ^^6^XI£ a^^CL OI5i^ ^XI12| 

§^x(01IAH ei^MOll 2J6H ^eiS b^ 3EH°^. £^ ^'X\^ ehS^o^ 4- 91 

o. 

om £ 5e i.^^6fs. sxi a^(2)sj ^uiB. g^a^i ^^xia^:?! ?ioH §^#(13)^^ 

^o\BQ. m^m(^3)9^ mm^^ xhss^ £^011 meh uiae M¥£^ 4^x1. h\e}^ £^ nai 

(grease 91Q. SXI S!^(2)2J &¥S l^S^ £ 72i £g ^^^5h:[lf Himmoi 

Bdis ^2 Di^\m ^&Ai^cL a^(4)£j b^hi exHoiiAssj a£^ ^01 e^s^ 

w MB^^Al£tf^s ^^5fxi£ a^a. 

01X11 £ em ^^^ms. ^01 §xi m^{2)9\ lh¥ ^axii#{^£i#)(3)B ^^b ^^m9\ 

m 9\m sxi 2^(2)21 ^ ^\{^^B9.^^E^ ^01 lb^ ^ g^i,^£^ s^s^dk m 

XI S^(2)2j BV:>h ^2X^IS(3)£^ SOiXPI CH^Oil, :^^E^B BOil CLFB MBHA|£W^ £ 

521 £^ ^^^^OilAiSf ^S§h ^^<ii^2^ 3i0| &X\^Q. 

£ 621 £^ ^^^^^^ Sai5h2| mx\ a^£S¥Ei ^SSIH ^ ^£01l 2I6H sxi a^ 

21 LH¥ S20I ^£12^01! £hOiy£|£^ SXI a^(2)Ma SXI a^£M ^^gjg 

£^M1 gOlsMI ^OlSiQ. 



&'S3/ MM 

^ ^^S2j £^ sxi^ ^gj^ i! £^if bH#^:?^ xiissi^ ^loi^nf; ^O! 9j|0i 

^Lioii g^sju. :>H^^ B^s i^^^ sxi a^, -^,01 sxi 2^21 ui¥ s^^^2j 

i^Oil CUmOj ^Sx^lS^^^Ei Ol^a^ SXI S^UiOilAH ^^^9.^ HHxl£|fe 

g§ Hag.^ S^M £^ ^^^^BF; £I¥^¥E-1 ^lOl^o^ ^oH^i £glim:>l ^ 

5H ¥a ^^ae as5f£^ aa^^ sxi afgioii ii^ef^^ s^^s £i::'F6h^ 

a: AFOIOIIAH >iEFB ^^201 ^^^m^ 3!e ^^Xim^ Si.^§^a. S ^^S2J £^ 

a s^j^ 0I5F2J siifM uaya. 

^^^EhB ^^221 ^^^01 ^ ^^gOii llfs^ o^xi ^^BOil 2i6H ^^X|£|::»l ffH^Oii, Ilfe£2| £^0| eiS^o 

n^^^ 2^2j B¥2j- ^§ 011X1^ aeioi [[H0]|£ n-^^ B¥2] ^^:pi 

0IIXI2J ^XHOIIAH 2:111 SeM ^1}A|^ ^ 9}.1\\ 6H1 . Z15!0{| 2|oH ¥^ ^^201 ^EFB &^2^^ 

e&SF^ 5ie ^^XimCH. BOll »£F 112^^ S^Hf SXI 2^ AFOIOil MaHA|£hH:?F ^^^6F^ 5!^ ^^Xj 
ShOI £^ SxPF e[§2|o^ gx^g 4. o^^ii 

§XI a^2| B¥M Sfe 2^111 SXI a^ A^0|2J BaiS 

AI3III, noil [a£^ oi:?^g go^oj iiib2.^oi ^^^^ ^oi a^s AFoioiiAH seHAi£m2j 

SXI 2^21 :iH^^ B¥^¥EH S XI 2^2j ^ 2§^£Jb ^ax-ilS2J 2S¥fe 

Bdis :h£IS ^SAi^m. zioii i^df eii^FS ae,^2i eibs^^oi ^^^^ ([hoii£ Ahoioii 

AH geHA|£bi2J g^XI^^ 4^ 2i:>|| 



(57) S^SI 
1 

g::'] ^gJ^2f £^Sf mm^m Sfe^m^ ^iioi^Ef: 
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^:>\ 31101^011 g^an. B¥S sg^s^fe sis &m mx\ s^. 401 mx\ s=°i lh^ ssm s 
nsg^ sxi a^ A^olo^l J2^»4= ag^s el:?^s^fe asjs s&sm. 331011 sish ^ 

2 

milfoil 2ioiAs. ^^i iia& a^si e^si as oiixim jess^^ 31s ^sss sh 

fe £S 

3 

fliiifoii 9io\M. gfxi 4=2^ 4^?i sxi a^£i 4^Pi e¥» sfe lass s&shfe 31s m 

§oS Shfe SXI. 
4 

milfoil sioiAH. -y:?! g^ii =^^be 401 7Ha^ B¥svEi §xi a^ej ^ ^§f°s assfe 4^:)| 
^axiiesj e§¥e ssshfe sis ^sss sffe 2s 

£0/ 
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£&2 




£&3 
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